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1183intermediate risk in asymptomatic patients (2). In
contrast, in the current paper, a cutoff CAC score of
>80 was used to investigate a higher CV risk.
The investigators do not provide the frequency
distribution of the CAC score or the mean value in
this patient group with a score >80. If a skewed
distribution of CAC scores may be assumed with
many patients having a score <112 and the
majority <400, the reported CAC score-grouping >80
by itself means nothing for a person’s individual risk.
The frequency of a CAC score >80 was roughly
doubled in the MHO group compared with normal
weight subjects. However, metabolically relevant risk
factors such as smoking and alcohol intake were also
almost doubled in the MHO group compared with
normal weight subjects, and the proportion of men
(who have a higher risk of CV disease than women)
was almost 3 times higher. Thus, does the risk of CA
in the MHO group really rely on obesity and not on
other factors?
In addition, the investigators split the study
population into 4 groups for body mass index
(BMI) according to the Asian-speciﬁc criteria, in which
people with a BMI$25 kg/m2 are considered obese and
those with a BMI of 23 to 25 kg/m2 are considered
overweight. This is in contrast to the World Health
Organization criteria for overweight (BMI of 25 to 30
kg/m2) and obesity (BMI $30 kg/m2) (3). This shift
toward lower cutoff values may inﬂuence the results
of the report and thus render the ﬁndings less
applicable for Western populations.
Finally, it may be challenged that a BMI of 18.5 to
23 kg/m2 represents subjects with optimum metabolic
health with regard to optimum survival as the most
relevant clinical endpoint. In multiple epidemiolog-
ical studies, the nadir of the U-shaped association
between body weight and longevity was clearly
around a BMI of 25 kg/m2 or slightly higher (4), with a
signiﬁcant increased risk for patients with a BMI
<22 kg/m2 (5). Notably, in patients with some degree
of CV disease, such as those with chronic heart
failure, the presence of overweight and mild obesity
is, in fact, a very positive prognosticator independent
of other metabolic and clinical variables (6,7).Nadja Scherbakov, MD
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Obese Versus
Cardiorespiratory Fit Obese:
Is It Time to Bring
Them Together?During the past decade, the term “metabolically
healthy obesity” (MHO) has been used in published
reports. This phrase has gained popularity over the
past year in particular, appearing in approximately
19 papers in PubMed thus far in 2014, not to mention
the recent high-proﬁle Whitehall II cohort study by
Hinnouho et al. (1).
The obesity paradox focuses on the fact that as
various parameters of body composition (such as body
mass index) increase, there seem to be mortality ben-
eﬁts, especially in patients with coronary artery dis-
ease, heart failure, pulmonary hypertension, and
chronic obstructive pulmonary disease (2). It has also
been shown that cardiorespiratory ﬁtness (CRF)
markedly alters the relationship between adiposity
and subsequent prognosis (2–5). A recent paper by
Myers et al. (6) highlighted that CRF has not gained
the same positioning as other risk factors, despite the
emphasis on the importance of CRF by the American
Heart Association (7) and other professional
organizations. However, these seemingly paradoxical
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1184conditions, MHO and ﬁt obese, have not yet been
adequately investigated, thereby leaving a void that
requires further exploration.
In the recent paper by Chang et al. (8), coronary
artery calcium (CAC) scores were assessed among
Korean subjects; they had a very low prevalence
of obesity and CAC compared with people in the
United States and India but had higher CAC scores,
even among those with MHO. Although the
investigators tried to assess the performance of
regular exercise, there was no detailed assessment
of physical activity or CRF. Future studies should
combine the important components of metabolic
health and CRF to determine the impact of adiposity
on cardiovascular disease. The need for a healthy
metabolic proﬁle and CRF cannot be understated
and should be promoted, irrespective of body mass
index or CAC score.*Abraham Samuel Babu, MPT
Sundar Kumar Veluswamy, MPT
Jonathan Myers, PhD
Carl J. Lavie, MD
*Department of Physiotherapy
School of Allied Health Sciences
Manipal University
Manipal 576104, Karnataka, India
E-mail: abrahambabu@gmail.com
http://dx.doi.org/10.1016/j.jacc.2014.05.061
Please note: Dr. Lavie is the author of The Obesity Paradox. All other authors
have reported that they have no relationships relevant to the contents of this
paper to disclose.RE F E RENCE S
1. Hinnouho GM, Czernichow S, Dugravot A, et al. Metabolically healthy
obesity and the risk of cardiovascular disease and type 2 diabetes: the
Whitehall II cohort study. Eur Heart J 2014 Mar 26 [Epub ahead of
print].
2. Lavie CJ, McAuley PA, Church TS, Milani RV, Blair SN. Obesity and cardio-
vascular diseases: implications regarding ﬁtness, fatness, and severity in the
obesity paradox. J Am Coll Cardiol 2014;63:1345–54.
3. McAuley PA, Artero EG, Sui X, et al. The obesity paradox, cardiorespiratory
ﬁtness, and coronary heart disease. Mayo Clin Proc 2012;87:443–51.
4. Lavie CJ, Cahalin LP, Chase P, et al. Impact of cardiorespiratory ﬁtness
on the obesity paradox in patients with heart failure. Mayo Clin Proc 2013;
88:251–8.
5. Lavie CJ, Alpert MA, Arena R, Mehra MR, Milani RV, Ventura HO. Impact of
obesity and the obesity paradox on prevalence and prognosis in heart failure.
J Am Coll Cardiol HF 2013;1:93–102.
6. Myers J. New American Heart Association/American College of Cardiology
guidelines on cardiovascular risk: when will ﬁtness get the recognition it
deserves? Mayo Clin Proc 2014;89:722–6.
7. Kaminsky LA, Arena R, Beckie TM, et al. The importance of cardiore-
spiratory ﬁtness in the United States: the need for a national registry: a
policy statement from the American Heart Association. Circulation 2013;127:
652–62.
8. Chang Y, Kim BK, Yun KE, et al. Metabolically-healthy obesity and coronary
artery calciﬁcation. J Am Coll Cardiol 2014;63:2679–86.REPLY: How to Determine a
Metabolically Healthy Body Composition
in Cardiovascular DiseaseWe thank Dr. Babu and colleagues and Dr. Scherbakov
and colleagues for their interest in our paper (1)
and for addressing important points in the
interpretation of our results. Several of the
arguments of Dr. Scherbakov and colleagues address
the issue of categorization of parameters that have an
underlying continuous distribution, such as coronary
artery calcium (CAC) scores or body mass index
(BMI). The actual cutoffs used for these parameters
are arbitrary and established for clinical convenience
but do not reﬂect changes in the underlying
biological processes. With regard to CAC, cutoffs have
been developed for risk stratiﬁcation; however, CAC
scores have a direct continuous relationship to total
coronary plaque burden in histology (2), severity of
coronary artery disease (3), and risk of coronary
artery disease, including comparisons of very low
CAC scores with a score of 0 (4,5). In our analysis,
we used a cutoff of 80 Agatston units (6,7) in
multinomial logistic regression models because of the
low prevalence of elevated CAC scores; only 13
subjects (0.1%) had a CAC score >400, and 80
Agatston units corresponded approximately to the
90th percentile of participants with any detectable
CAC. These results were consistent with alternative
analyticalmodels presented in the paper, including us-
ing CAC scores as a continuous outcome. Regardless of
the analytical methods, metabolically healthy obese
participants had a higher prevalence of subclinical
coronary atherosclerosis compared with metabolically
healthy participants with normal weight, and this
association persisted after adjustment for potential
confounders, including sex, cigarette smoking, and
alcohol consumption.
With regard to BMI, there is an extensive body of
evidence that, for the same level of BMI, Asian
subjects have higher total body fat (8) and a higher
risk of cardiometabolic disease (9) compared with
white subjects. Thus, a World Health Organization
consultation proposed Asian Paciﬁc–speciﬁc BMI
criteria (10), which have gained widespread accep-
tance. Irrespective of the cutoffs and the characteris-
tics of the study populations, the mechanisms linking
higher BMI to subclinical atherosclerosis are likely to
be similar across populations.
Both Dr. Babu and colleagues and Dr. Scherbakov
and colleagues discuss the obesity paradox and indi-
cate that BMI has a U-shaped relationship with mor-
tality. The obesity paradox is a complex phenomenon
and affects primarily studies of subjects older than
